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(54) AIR-FUEL RATIO SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an air-fuel ratio sensor which 
can effectively restrain condensed water from creeping. 
SOLUTION: An air-fuel ratio sensor for an internal-combustion engine 
is provided with an oxygen detection element 10 comprising a gas 
contact part 11, with a trunk part 41 holding the oxygen detection 
element 10 and with element covers 31, 32 which comprise opening 
parts used to introduce an exhaust gas. The element covers 31, 32 
are formed as an internal cover situated on the innermost side and as 
a single or a plurality of external covers. Edge opening parts are 
formed in the tip face of the internal cover and in tip faces of the 
respective outer covers. The edge opening parts 22 in the adjacent 
covers are arranged so as to be dislocated from each other in such a 
way that the flow passage of the exhaust gas reaching the gas contact 
part 11 becomes long. It is preferable that a side-face opening part 23 
in the internal cover is formed in a part at a distance from the high-temperature part of the gas contact part. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An oxygen detector element provided with ** Gas Division with gas which consists of solid 
electrolytes to be measured, Are an element cover provided with a drum section holding this oxygen 
detector element, and an opening which covers the tip side of ****** Gas Division and introduces exhaust 
gas an air fuel ratio sensor which it has, and the above-mentioned element cover, An end face opening 
which it has an inner cover located in the inside near ****** Gas Division and a single or multiple outside 
cover located in the outside of this inner cover, and introduces exhaust gas into an apical surface of the 
above-mentioned inner cover and an apical surface of each outside cover is provided, and. An air fuel ratio 
sensor, wherein each end face opening shifts a position over an end face opening of covering which adjoins 
so that a channel of exhaust gas which arrives at ****** Gas Division may be lengthened and is arranged. 
[Claim 2]ln claim 1, a side surface opening part is provided also in the side of said inner cover, and the side 
of first half each outside cover, and the above-mentioned side surface opening part so that a channel of 
exhaust gas which arrives at said ** Gas Division may be lengthened. An air fuel ratio sensor which shifting 
a position over a side surface opening part of adjoining covering, and arranging. 

[Claim 3]An air fuel ratio sensor when an exhaust pipe is equipped with a side surface opening part of a 
surface outside cover located in the outermost part in claim 2, wherein the rate of flow of exhaust gas is 
provided in a position of tip slippage which becomes large relatively. 

[Claim 4]An air fuel ratio sensor, wherein said oxygen detector element is equipped with a heating method 
for promoting a reaction in claim 2 or claim 3 and a side surface opening part of said inner cover is provided 
in a position isolated from a hot section of said ** Gas Division. 

[Claim 5]ln any 1 paragraph of claim 4, from claim 1 , an end face opening of said inner cover, An air fuel 
ratio sensor, wherein it is isolated and arranged from an axial center line which goes to the tip part side from 
the base end side of said ** Gas Division and an end face opening of an outside cover contiguous to the 
above-mentioned inner cover is arranged the above-mentioned axial center line top or near the axial center 
line. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the structure of an air fuel ratio sensor of detecting the air fuel 
ratio state of exhaust gas, such as an automobile internal-combustion engine, and relates to the sensor 
structure which can control the fault by penetration of the water of condensation which exists especially in an 
exhaust pipe. 
[0002] 

[Description of the Prior Art]Regulation of the air-fuel ratio of an internal-combustion engine is very important I 
because of energy saving (ministry fuel) and emission gas purification. And many electrochemical cells 
which added the electrode and gas diffusion resistive layer more than a couple are used for the solid 
electrolyte which has oxygen ion conductivity as a sensor which detects an air-fuel ratio. And at the time of 
the idling with a low temperature of exhaust gas, and start up, inside the above-mentioned oxygen detector 
element, it usually counters at the polar zone, and the heater unit is arranged so that the stable output may 
be obtained. 

[0003]That is, as shown, for example in drawing 17 , the above-mentioned air fuel ratio sensor 90 has the 
container 92 which accommodates the oxygen detector element 91 and the oxygen detector element 91 of 
the shape of a cylinder like object with base which forms an electrochemical cell. The container 92 has the 
drum section 93 holding the oxygen detector element 91, and the flange 931 for equipping a flueway with a 
sensor body is formed in the abbreviated center section of the drum section 93. And the portion of the flange 
931 to the point turns the tip side caudad, and a flueway is inserted and equipped with it. The oxygen 
detector element 91 makes the talc 932 interpose, and is being fixed to the drum section 93. 
[0004]lnside the oxygen detector element 91, the heater unit 96 is usually inserted, and the heater unit 96 is 
supported by the oxygen detector element 91 via the holder 961 . And the oxygen detector element 91 has a 
cylinder-like-object-with-base-like solid electrolyte and an electrode for output extraction. And the electrode 
of the oxygen detector element 91 is connected with the output extraction line 97, and the heater unit 96 is 
connected to the electric supply line 972. 

[0005]On the other hand, it has the element cover 941,942 of the couple of the inside and the outside 
inserted in a flueway under the drum section 93 (tip side), and has the cover members 951-953 which touch 
the atmosphere in the upper base end side of the drum section 93. And the opening 943,944 which 

nttp://www4.ipdi.inpit.go.jp/cgi-^^ 3/7/2008 



JP,09-222416,A [DETAILED DESCRIPTION] Page 2 of 8 

introduces exhaust air is formed in the side of each element cover 941 ,942, and the atmospheric port 
954,955 which introduces the atmosphere is established in the cover member 952,953. The water-repellent 
vent filter 956 is formed in the way which serves as an atmospheric-air-introduction passage by said 
atmospheric port 954,955 between the cover members 952,953. 

[0006]The side surface opening part 943,944 of the above-mentioned element cover 941,942 introduces into 
the circumference (** Gas Division) of the oxygen detector element 91 promptly the exhaust gas which is 
gas to be measured, and it must be formed so that the speed of response of a sensor may be sped up. 
However, on the other hand, the water of condensation (only henceforth the water of condensation) etc. 
which exist in the foreign matter and flueway in exhaust gas need to control adhering to the oxygen detector 
element 91. 

[0007]That is, as shown in drawing 16 , the air fuel ratio sensor 90 turns the tip side down, and is attached to 
various positions of the exhaust pipe 85. And for the purpose of detecting the oxygen density in the 
downstream exhaust gas of a catalyst purge, in order not to put the oxygen detector element 91 to hot 
exhaust gas, The air fuel ratio sensor 90 is coming to be arranged not at the exhaust manifold of the exit of 
an internal-combustion engine but at the exhaust pipe 85 of the downstream. And the case where the water 
of condensation 86 stagnates in the bottom arises to the Lord inside the exhaust pipe 85 of the downstream, 
therefore this disperses with the flow of exhaust gas at the time of engine start up, etc., and it advances into 
the inside of the air fuel ratio sensor 90 from said opening 943,944. 

[0008]And when the above-mentioned water of condensation 86 adheres to the oxygen detector element 91 , 
the fault that an element breaks for the heat stress it not only changes a detecting characteristic, but 
produced when the low-temperature water of condensation adheres to a hot element may be produced. 
Therefore, in order to lengthen the circulation way of exhaust air and to keep the water of condensation from 
reaching an oxygen detector element, the above-mentioned opening 943,944 is alternately arranged so that 
it may become the labyrinth shape which wound. The sake forms two or more element covers 941,942, and 
also makes it multiplex. 

[0009]ln order to make foreign matters, such as the water of condensation which advanced into the inside of 
an element cover, automatically dropped outside as shown in drawing 18 , the structure of forming the 
opening 948,949 also at the tip of the element cover 946,947 is proposed, and it is (JP,5-26842,A etc.). If 
the opening 948,949 is formed at the tip of the element cover 946,947, penetration of exhaust gas will be 
made easier than an opening increases, and there is also an advantage of making the response of a sensor 
good. 
[0010] 

[Problem(s) to be Solved] However, in spite of having taken the above preventive measures, the fault that 
control of the water-of-condensation adhesion to an oxygen detector element is still insufficient, and an 
element sometimes breaks has arisen, this invention tends to provide the air fuel ratio sensor which can 
control effectively internal penetration and element cracks of the water of condensation, holding the 
response characteristic of those with ** which were made in view of this conventional problem, and a sensor 
good. 
[0011] 

[Means for Solving the Problem]An invention of claim 1 of this application provides an end face opening 
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which introduces exhaust gas into an apical surface of an inner cover, and an apical surface of each outside 
cover, and each end face opening shifts and arranges a position over an end face opening of covering which 
adjoins so that a channel of exhaust gas which arrives at ** Gas Division may be lengthened. As a result, 
the air fuel ratio sensor of this invention can control penetration of the water of condensation effectively. 
[0012]That is, as shown in drawing 16 , the water of condensation 86 adhering to the exhaust pipe 85 exists 
at the pars basilaris ossis occipitalis of the exhaust pipe 85 especially mostly, and this is pressured upwards 
up with engine start up. Therefore, many water of condensation 86 will advance toward the upper part from 
an apical surface of an element cover. So, when [ which is shown in drawing 18 ] an opening is arranged like 
the tip opening 948,949 of a device before at the same position so that it may overlap mutually. The water of 
condensation 86 advances toward the oxygen detector element 91 straight from the opening 948,949, and it 
becomes easy to adhere to a tip part of the oxygen detector element 91 . 

[0013]However, in this invention, since a position is shifted mutually and an end face opening is arranged so 
that a channel of exhaust gas which arrives at ** Gas Division may be lengthened, it adheres to an element 
cover in the middle of a long channel, and it becomes difficult to give it to ** Gas Division of an oxygen 
detector element. 

[0014]ln an invention of claim 2, further, a side surface opening part is provided, and a side surface opening 
part is arranged so that a channel of exhaust gas which arrives at ** Gas Division may be lengthened. 
Therefore, it becomes difficult to give the water of condensation which advances from a side surface 
opening part to ** Gas Division. Since a side surface opening part counters a flow of exhaust gas, it can take 
in exhaust gas promptly and can make a response of a sensor good. 

[0015]As for the side surface opening part of a surface outside cover according to claim 3 located in the 
outermost part like, when an exhaust pipe is equipped, it is preferred that the rate of flow of exhaust gas 
provides in tip slippage which becomes large relatively. Since distribution of the rate of flow of exhaust gas 
in an exhaust pipe becomes large as it goes to the central part of a pipeline from a tube wall, the above- 
mentioned side surface opening part has a large effect that being located in the central part of an exhaust 
pipe way thru/or its neighborhood takes in exhaust gas. And since it becomes a portion of tip slippage of an 
element cover, being located the central part thru/or near the exhaust pipe way, when a pipeline is equipped 
zan take in exhaust gas efficiently. 

;0016]And as for a side surface opening part of said inner cover, in a case where an oxygen detector 
element is equipped with heating methods (heater etc.) for promoting a reaction etc., it is [ like ] preferred to 
orovide in the position according to claim 4 isolated from a hot section of** Gas Division. As mentioned 
above, element cracks which the water of condensation adheres to an oxygen detector element, and are 
Droduced are based on heat stress by the low-temperature water of condensation adhering to a hot element, 
rherefore, it is because it is desirable to make it structure which serves as a low temperature part of an 
element as much as possible as for a place where the water of condensation which advanced into an inside 
adheres to an element. 

0017]As for an opening of an apical surface of an outside cover which keeps its distance from the axial 
center line C according to claim 5 which goes an opening of an apical surface of an inner cover to the tip 
)art side from the base end side of ** Gas Division like, forms, and adjoins the above-mentioned inner 
;over, it is preferred to form the above-mentioned axial center line top or near the axial center line. If an end 
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face opening of an inner cover is arranged like a device before the axial center line C top ( drawing 18 ) of the 
oxygen detector element 90, or near the axial center line, it will concentrate on the central part (a near axial 
center line) at a tip of an element from an end face opening of an inner cover close to an element, and the 
water of condensation which advanced into an element part will adhere easily. 

[0018]And since the water of condensation focuses, heat stress accompanying water-of-condensation 
adhesion becomes large, and it becomes easy to start element cracks. However, in the invention according 
to claim 5, since the water of condensation does not focus on the tip central part of an element but 
distributes by keeping one's distance from the surroundings of an axial center line, and arranging an 
opening of an apical surface of an inner cover widely as mentioned above, heat stress accompanying 
adhesion of the water of condensation becomes small, and it becomes difficult to start element cracks. 
[0019] 

[Embodiment of the Invention] 

The oxygen detector element 10 provided with ** Gas Division 1 1 which consists of solid electrolytes as the 
example of one example of an embodiment was shown in drawing 1 and drawing 2 , It is the air fuel ratio 
sensor 1 of the internal-combustion engine which has the element covers 31 and 32 provided with the drum 
section 41 holding this oxygen detector element, and the openings 21-24 which cover the tip side of ** Gas 
Division 1 1 , and introduce exhaust gas. 

[0020]The element covers 31 and 32 have the inner cover 31 located in the inside near ** Gas Division 11, 
and the outside cover 32 located in the outside of this inner cover 31, as shown in drawing 3 and drawing 4 . 
And the end face openings 21 and 22 which introduce exhaust gas are formed in the apical surface of the 
inner cover 31 , and the apical surface of the outside cover 32, and each end face openings 21 and 22 so 
that the channel of the exhaust gas which arrives at ** Gas Division 1 1 may be lengthened. The end face 
openings 22 and 21 of adjoining covering shift a position mutually, and are arranged. 
[0021 ]The end face opening 21 of the inner cover 31 keeps its distance from the surroundings of the axial 
center line C ( drawing 1 ) which goes to the tip part side from the base end side of ** Gas Division 1 1 , and is 
arranged at three approximately symmetric figures, and only the one end face opening 22 of the outside 
cover 32 contiguous to the inner cover 31 is formed on the above-mentioned axial center line C. The six side L 
surface opening parts 23 and 24 are formed at a time in the side of the inner cover 31 , and the side of the 
outside cover 32, respectively, and the side surface opening parts 23 and 24 so that the channel of the 
exhaust gas which arrives at ** Gas Division 1 1 may be lengthened. The side surface opening parts 24 and L 
23 of adjoining covering are arranged so that a position may be shifted mutually and it may not face each 
other. 

[0022]And the side surface opening part 24 of the outside cover 32 is formed in the tip slippage to which the 
rate of flow of exhaust gas becomes large relatively, when the exhaust pipe 85 is equipped, as shown in 
drawing 16 . As shown in drawing 1 and drawing 2 , the oxygen detector element 10 is equipped with the 
heating method (heater unit 20) for promoting a reaction, and the side surface opening part 23 of the inner 
sover 31 is formed in the base end slippage (relatively part where temperature is low) which is separated 
From the hot section of ** Gas Division 1 1 . 

"0023]Hereafter, it supplements with explanation about each. This example is the air fuel ratio sensor 1 
A/hich detects the air-fuel ratio of the engine of a car. As shown in drawing 2 , the drum section 41 has the 
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thread part 414 screwed in the screw hole established in the flueway, and the flange 415 which contacts a 
flueway. The air intake 444,445 which introduces the atmosphere into the oxygen detector element 10 is 
formed in the cover member 442,443 located in the base end side. The water-repellent vent filter 446 is 
formed in the way which serves as an atmospheric-air-introduction passage by said air intake 444 and 445. 
[0024]The oxygen detector element 10 makes the talc 416 interpose, and is held at the drum section 41 . As 
for the numerals 462, in drawing 2 , a metallic ring and the numerals 161 of a gasket and the numerals 463 
are output extraction lines. The heater unit 20 is inserted inside the oxygen detector element 10, and the 
heater unit 20 is supported by the oxygen detector element 10 via the holder 47. And the heating wire which 
is not illustrated is attached to the heater unit 20, and this heating wire is connected to the electric supply 
line 162. 

[0025]The output extraction line 161 and the electric supply line 162 are being fixed by the cover member 
442,443 via the bush. The atmospheric air passage which draws the atmosphere taken in from the air intake 
444,445 inside the oxygen detector element 10 and which is not illustrated is provided. 
[0026]Next, the operation effect of the air fuel ratio sensor 1 of this example is described. The covering 32 
which adjoins so that the air fuel ratio sensor 1 of this example may form the end face openings 21 and 22 
which introduce exhaust gas into the apical surface of the inner cover 31 , and the apical surface of the 
outside cover 32 as shown in drawing 3 and drawing 4 and each end face openings 21 and 22 may lengthen 
the channel of the exhaust gas which arrives at ** Gas Division 1 1 , The end face openings 22 and 21 of 31 
shift a position mutually, and are arranged. Therefore, penetration of the water of condensation to the 
oxygen detector element 10 can be controlled effectively. 

[0027]That is, as shown in drawing 16 , the water of condensation 86 adhering to the exhaust pipe 85 
collects at the pars basilaris ossis occipitalis of an exhaust pipe especially mostly, and this is pressured 
upwards up by exhaust gas with engine start up. Therefore, many water of condensation 86 will advance 
toward the upper part from the apical surface of the element covers 31 and 32. However, in this example, 
since a position is shifted and the end face openings 21 and 22 are arranged so that the channel of the 
exhaust gas which arrives at ** Gas Division 1 1 may be lengthened, the water of condensation 86 has 
penetration barred in the middle of the channel from the end face opening 22 of an outside cover to ** Gas 
Division 1 1 , and does not attain them easily to ** Gas Division 11. 

[0028]The side surface opening parts 23 and 24 are formed in the side of the element covers 31 and 32, and i 
since it is arranged so that the channel of the exhaust gas with which the above-mentioned side surface 
opening parts 23 and 24 also arrive at ** Gas Division 1 1 may be lengthened, it becomes difficult to give the 
water of condensation 86 which advances from the side surface opening parts 23 and 24 to ** Gas Division 
1 1 . And since the side surface opening parts 23 and 24 counter the flow of exhaust gas, they can take in 
exhaust gas promptly and can make the response of a sensor good. 

[0029]Since the rate of flow of exhaust gas is provided in the tip slippage which becomes large relatively 
when the exhaust pipe 85 is equipped, the side surface opening part 24 of the outside cover 32 tends to 
take in exhaust gas. That is, since distribution of the rate of flow of the exhaust gas in the exhaust pipe 85 
becomes large as it goes to the central part of a pipeline from a tube wall, the side surface opening part 24 
located in the central part of the exhaust pipe 85 thru/or its neighborhood tends to take in exhaust gas. 
[0030]The side surface opening part 23 of the inner cover 31 is formed in the base end slippage isolated 
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from the hot section (tip slippage) of ** Gas Division 1 1 . As mentioned above, as for the element cracks 
which the water of condensation adheres to the oxygen detector element 10, and are produced, since it is 
based on the heat stress in which the low-temperature water of condensation adhered to the hot element, 
when adhesion for the element of the water of condensation which advanced is not avoided, it is desirable to 
use structure of adhering to the low temperature part of an element as much as possible. Therefore, heat 
stress according [ the water of condensation ] to adhesion of the water of condensation with this device of ** 
Gas Division 1 1 which adheres to a low-temperature part comparatively becomes small, and it becomes 
difficult to produce element cracks. 

[0031 ]As shown in drawing 3 , the opening 21 of the apical surface of the inner cover 31 . Its distance is kept 
from the surroundings of the axial center line C ( drawing 1 ) which goes to the tip part side from the base end 
side of ** Gas Division 11, and it arranges to an approximately symmetric figure, and the opening 22 of the 
apical surface of the outside cover 32 contiguous to the inner cover 31 is formed on the above-mentioned 
axial center line C, as shown in drawing 4 . 

[0032]it is shown in drawing 18 , if the end face opening 948 of the inner cover 946 and the end face opening 
949 of the outside cover 947 are arranged on the axial center line C like a device before, The water of 
condensation 86 which advances into an element part adheres to the central part (near axial center line C) 
at the tip of the oxygen detector element 91 easily intensively from the end face opening 948,949 of the 
above-mentioned inner cover 946 and the outside cover 947. And since the water of condensation focuses, 
the heat stress accompanying water-of-condensation adhesion becomes large, and it becomes easy to start 
element cracks. However, by keeping one's distance and distributing widely the opening 21 of the apical 
surface of the inner cover 31 over the surroundings of the axial center line C like this example, The heat 
stress accompanying adhesion of the water of condensation becomes small, and element cracks become 
difficult to start the end face openings 21 and 22 of the inner cover 31 and the outside cover 32 by having 
shifted the position mutually from the water of condensation not focusing on the tip central part of an 
element, but distributing. 

[0033]As a result, when the real vehicle was equipped with the conventional air fuel ratio sensor 90 and the 
air fuel ratio sensor 1 of this example which are shown in drawing 18 on the same conditions and the 
existence of adhesion of the water of condensation was tested 5 times, respectively, in the conventional air 
fuel ratio sensor 90, adhesion of the water of condensation was seen about 4 times among 5 times, but. As 
for the air fuel ratio sensor 1 of this example, adhesion of the water of condensation was not then seen 
once. 

[0034]ln the example 1 of an embodiment, the example of two examples of an embodiment is another 
example of an embodiment which formed the catch member 25 of the water of condensation between the 
apical surface of the inner cover 31 , and the apical surface of the outside cover 32, as shown in drawing 5 . 
There is textiles of the crystalline substance of a ceramic system, a sheet of the sintered porous body, or a 
sheet of the mesh which consists of material of a metal system in the above-mentioned catch member 25. 
Thereby, the water of condensation adheres to the catch member 25, and it becomes difficult to attain it to 
the oxygen detector element 10. About others, it is the same as that of the example 1 of an embodiment. 
[0035]ln the example 1 of an embodiment, the example of three examples of an embodiment is an example 
Df the air fuel ratio sensor 1 which has arranged the side surface opening part 24 of the outside cover 33 
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perpendicularly around the axial center line C at two rows, as shown in drawing 6 and drawing 7 . About 
others, it is the same as that of the example 1 of an embodiment, and the same effect can be acquired. 
[0036]Another example ****** of an embodiment which formed the catch member 25 of the water of 
condensation same with having been shown in the example 2 of an embodiment in the example 3 of an 
embodiment between the apical surface of the inner cover 31 , and the apical surface of the outside cover 33 
as the example of four examples of an embodiment was shown in drawing 8 . About others, it is the same as 
that of the example 3 of an embodiment. 

[0037]ln the example 1 of an embodiment, the example of five examples of an embodiment is another 
example of an embodiment which carried out arrangement of the end face openings 21 and 22 of the inner 
cover 34 and the outside cover 35 reversely with the example 1 of an embodiment, as shown in drawing 9 - 
d rawing 1 1 . That is, only the one end face opening 21 of the inner cover 34 is formed on the abbreviated 
axial center line C, and the end face opening 22 of the outside cover 35 is arranged around the axial center 
line C at three approximately symmetric figures. About others, it is the same as that of the example 1 of an 
embodiment. 

[0038]Another example ****** of an embodiment which formed the catch member 25 of the water of 
condensation same with having been shown in the example 2 of an embodiment in the example 5 of an 
embodiment between the apical surface of the inner cover 34, and the apical surface of the outside cover 35 | 
as the example of six examples of an embodiment was shown in drawing 12 . About others, it is the same as 
that of the example 5 of an embodiment. 

[0039]ln the example 3 of an embodiment, the example of seven examples of an embodiment is another 
example of an embodiment which carried out arrangement of the end face openings 21 and 22 of the inner 
cover 34 and the outside cover 36 reversely with the example 2 of an embodiment, as shown in drawing 13 
and drawing 14 . That is, only the one end face opening 21 of the inner cover 34 is formed on the 
abbreviated axial center line C, as shown in drawing 10 , and the end face opening 22 of the outside cover 
36 is arranged around the axial center line C at three approximately symmetric figures, as shown in drawing 
14. About others, it is the same as that of the example 2 of an embodiment. 

;0040]Another example ****** of an embodiment which formed the catch member 25 of the water of 
condensation same with having been shown in the example 2 of an embodiment in the example 7 of an 
3mbodiment between the apical surface of the inner cover 34, and the apical surface of the outside cover 36 
as the example of eight examples of an embodiment was shown in drawing 15 . About others, it is the same 
as that of the example 7 of an embodiment. 

0041]ln each above-mentioned example of an embodiment, although the apical surface of the element 
covers 31-36 considers it as plane shape, it may not be limited to this, and it may be a curved surface. In 
?ach above-mentioned example of an embodiment, although the shape of the opening showed the circular 
hing, it is not necessary to limit it circularly and a rectangle and other shape may be sufficient as it. In each 
above-mentioned example of an embodiment, although the element covers 31-36 showed the example 
vhich carries out caulking immobilization to the drum section 41, they can also be made into the structure 
ixed by welding. 

0042]The heater unit arranged inside an element does not need to touch an element inner surface, for 
example, may be composition like JP, 5-46498, B, and may be the composition that a heater is laminated with 
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a tabular element like JP,5-26842,A. When the inner cover of the shape shown in drawing 3 and drawing 4 
and an outside cover constitute double covering, a crevice can be formed in the portion (this example every 
six pieces) inserted in mutually alternately in the upper part (end face side) of both coverings, and this can 
be made into a ventilation part (opening). 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The partial expanded sectional view of the tip part of the air fuel ratio sensor of the example 1 of 
an embodiment. 

[Drawing 2] The sectional view of the air fuel ratio sensor of the example 1 of an embodiment. 
[Drawing 3] The perspective view of the inner cover of the air fuel ratio sensor of the example 1 of an 
embodiment. 

[Drawing 4] The perspective view of the outside cover of the air fuel ratio sensor of the example 1 of an 
embodiment. 

[Drawing 5] The partial expanded sectional view of the tip part of the air fuel ratio sensor of the example 2 of 
an embodiment. 

[Drawing 6] The partial expanded sectional view of the tip part of the air fuel ratio sensor of the example 3 of 
an embodiment. 

i 

[Drawing 7] The perspective view of the outside cover of the air fuel ratio sensor of the example 3 of an 
embodiment. 

[Drawing 8] The partial expanded sectional view of the tip part of the air fuel ratio sensor of the example 4 of 
an embodiment. 

[Drawing 9] The partial expanded sectional view of the tip part of the air fuel ratio sensor of the example 5 of 
an embodiment. 

[Drawing 10] The perspective view of the inner cover of the air fuel ratio sensor of the example 5 of an 
embodiment. 

[Drawing 11] The perspective view of the outside cover of the air fuel ratio sensor of the example 5 of an 
embodiment. 

[Drawing 12] The partial expanded sectional view of the tip part of the air fuel ratio sensor of the example 6 of 
an embodiment. 

[Drawing 13] The partial expanded sectional view of the tip part of the air fuel ratio sensor of the example 7 of 
an embodiment. 

Drawing 14] The perspective view of the outside cover of the air fuel ratio sensor of the example 7 of an 
smbodiment. 

Drawing 151 The partial expanded sectional view of the tip part of the air fuel ratio sensor of the example 8 of 
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an embodiment. 

[Drawing 16] The figure showing typically signs that the arranging mode into the exhaust pipe of an air fuel 

ratio sensor and the water of condensation disperse. 

[Drawing 17] The sectional view of the conventional air fuel ratio sensor. 

[Drawing 18] The partial expanded sectional view of the tip part of other conventional air fuel ratio sensors. 
[Description of Notations] 

I ... Air fuel ratio sensor 

10 ... Oxygen detector element, 

I I ... ** Gas Division, 

21, 22 ... End face opening, 

23, 24 ... Side surface opening part, 

31, 34 ... Inner cover 

32, 33, 35, 36 ... Outside cover 
41 ... Drum section, 



[Translation done.] 
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[Drawing 8] 




[Drawing 9] 
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[Drawing 12] 
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[Drawing 14] 
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[Drawing 15] 
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"Drawing 17] 
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[Drawing 18] 
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